Figure 2: Y104F-GMFγ disrupts lamellipodial dynamics and reduces the actin stress fiber network compared to WT-GMFγ and Y104D-GMFγ. (a-c). HASMCs were co-transfected with Life-Act RFP and EGFP-tagged WT-GMFγ, Y104F-GMFγ, or Y104D-GMFγ. GMFγ and Actin localization was monitored every 1.3s for 15mins using the Zeiss Laser TIRF3 microscope and Zeiss LSM 880 confocal micr oscope with airyscan. (d-e). Analysis of protrusion and retraction velocity was done using the ImageJ plugin ADAPT, which quantitates the protrusion boundary changes based on fluorescent intensity over time using a Triangle algorithm. Note: the heat map displays higher velocities in green and lower velocities in red. Arrows indicate changes in lamellipodial positioning. Y104F-GMFγ displays less protrusion and retraction velocities as compared to h) . ADAPT quantifies the mean protrusion (F(2, 36)=18.05) and mean retraction (F(2, 36)=19.34) velocities compared between WT-GMFγ, Y104F-GMFγ, and Y104D-GMFγ. One-way ANOVA was used p<0. 05, n=12, n=12, n=15. (i,j) . ADAPT also quantitates the percent protrusions (F(2, 36)=15.69) and retractions (F(2, 36)=15.75) observed during the time course. One-way ANOVA used p<0.05, n=12, n=12, n=15. . Control shRNA or GMFγ KD cells were plated onto collagen coated coverslips and stained for N-WASP (pY256) (green) and Vinculin (magenta). Z-stack images were taken using the Zeiss 880 with Airyscan Scale bar 5µm, zoomed in images scale bar 1µm. (c-h). Imaris 8.4.1 software was used to generate 3D rendered spots and surfaces. Imaris software determined vinculin surface number (t=0.2417, df=28), N-WASP (pY256) spot number (t=0.07587, df=28), area (t=5.019, df=28), volume (t=4.813, df=28), length of shortest axis (t=3.673, df=28), length of longest axis (t=5.468, df=28). Students' T-test was used p<0. 05, n=15, n=15. (i) . Imaris determined the distance of N-WASP (pY256) spots to vinculin surfaces (t=3.828, df=28). Students' T-test was used p<0.05, n=15, n=15. (j). Imaris Coloc plugin was used to determine the Pearson's coefficient for localization of N-WASP (pY256) and vinculin. Students' T-test was used p<0. 05, n=15, n=15, t=5.709, df=28. (k) . Control shRNA and GMFγ KD were stained for Arp2 (green) and N-WASP (pY256) (red) Scale bar 5µm, 3µm. (l). Imaris software was used to quantitate the fluorescent intensity of Arp2 between control shRNA and GMFγ KD cells. Students' T-test used with p<0. 05, n=15, n=15, t=0.2182, df=28. (m) . Imaris software was used to generate 3D rendered to quantitate distance between Arp2 and N-WASP (pY256) spots. Students' T-test was used p<0.05, n=15, n=15, t=4.054, df=28. (n). Pearson's coefficient was determined using Imaris Coloc plugin for Arp2 and N-WASP (pY256) colocalization. Students' T-test was used p<0.05, n=15, n=15, t=4.935, df=28. (1) Upon migratory stimulus, phosphorylation of GMFγ by c-Abl leads to its translocation with N-WASP (pY256) to the leading edge, where N-WASP can activate the Arp2/3 complex to initiate actin polymerization (2) and protrusion formation. (3) Concomitantly, non-phosphorylated GMFγ interacts with Arp2 within the lamella to drive actin branch disassembly, which promotes actin retrograde flow. (4) Translocation of the non-phosphorylated GMFγ, Arp2, N-WASP (pY256) complex to vinculin and zyxin further promotes the growth of focal adhesions to control migration. Collectively, the phosphorylation of GMFγ and its translocation are critical in regulating both lamellipodial and focal adhesion dynamics, which is important for proper cell migration.
